This study investigates the relationship between stock returns and trading hours for 22 shares listed on Amman Stock Exchange (ASE). We analyze the hourly trading data for the period Dec.2005 to Dec.2006. The two trading hours in ASE were split into four periods; first half of the first hour (10:00-10:30), second half of the first hour (10:30-11:00), first half of the second hour (11:00-11:30), and second half of the second hour (11:30-12:00). Using the Generalized Autoregressive Conditional Heteroscedasticity (GARCH) model, our results reveal that the hourly trading time significantly affects stock returns.
INTRODUCTION
The basic assumption of Efficient Market Hypothesis (EMH) is that asset prices reflect all publicly available information (Malkiel & Fama, 1970) thus implying that investors cannot rely on risk adjustment to achieve abnormal returns. Notwithstanding reiteration by Ritter (1988) that fair prices and optimal allocation of investment resources are the principal characteristics of the capital market, several empirical papers provide evidence inconsistent with EMH.
Initially, Cross (1973) then French (1980) provided evidence that stock returns follow different patterns on different days of the week, followed by papers documenting positive or negative movements on a specific day, week or even month (Berument & Kiymaz, 2001; Gibbons & Hess, 1981; Jaffe & Westerfield, 1985) . These behavior patterns are known as seasonality and despite research byKeim and Stambaugh (1984) , Jaffe and Westerfield (1985) , Ariel (1987) , Al-Saad and Moosa (2005) and Floros (2008) , documenting weekly and monthly changes including consistently higher stock returns in January, the dayof-the-week effect has received more attention in both theoretical and empirical analysis, with empirical papers (Agrawal & Tandon, 1994; Berument & Kiymaz, 2001; Cross, 1973; French, 1980; Gibbons & Hess, 1981) , reporting lower stock returns on Monday but higher on Friday. Various explanations have been offered suggesting measurement errors in security prices (Connolly, 1989) , while others favour timing of announcements since most firms releasing bad news at the end of the week (Damodaran, 1989; French, 1980; Patell & Wolfson, 1982 ), althoughAl-Rjoub (2004 , amongst others, considers these explanations unsatisfactory.
The present paper is distinguished by two important points: empirical data are gathered hourly from Amman stock exchange, as the main objective of this study is to examine the relationship between stock returns and different trading hours during the trading day, thus focusing on the intraday effect. Secondly, abundant literature and empirical evidence is available from developed countries, while evidence on emerging markets is limited. The present study based on Amman Stock Exchange, one of the strongest in the region, could contribute significantly to the available literature.
The rest of the paper organized as follows. The next section provides the literature review and hypothesis development. Next, we present our sample and methodology followed by empirical results. The last section concludes the study.
LITERATURE REVIEW AND HYPOTHESES DEVELOPMENT
Since first illustrated by Kelly (1930) the day-of-the-week-effect remains a puzzle. Numerous studies document returns being negative on Monday and positive on Friday, fromCross (1973) through subsequent decades toAngelidis and Lyroudi (2004) . Cross (1973) provided early empirical evidence of this effect from the S&P 500 Index over the period 1953 to 1970, while consistent evidence from Bombay Stock Exchange was provided by Poshakwale (1996) over the period 1987 -1994 , and Berument, Inamlik, and Kiymaz (2004 Lu and Gao (2016) , examines the day-of-the-week effect in the Chinese stock market in light of the recent financial crisis, over the period 2003 to 2015 and documents the effect since 2004. Results are inconsistent with the literature, as Chinese stocks tend to have higher returns on Mondays and lower on Tuesdays, with the negative Tuesday effect appearing after controlling for the financial crisis. Since Japan and Australia have similar results, the authors conjecture the possibility of a spill-over effect from the U.S. stock market. while yet other studies report no significant differences between stock returns across the days of the week (Basher & Sadorsky, 2006; Santesmases, 1986) .
In addition are the intraday anomalies: Half-of-the-Day Effects, where stock returns and trading volumes tend to be lower in the middle of a trading session; Last Hour and First Hour Effects, where stocks are lowest in the first hour of trading and highest in the last, and the Time-of-the-day anomaly where stock returns are higher in the first 45 and last 15 minutes of the trading day (Brooks, Hinich, & Patterson, 2003; Camino, 1996; Harris, 1989) , while Çankaya, Eken, and Ulusoy (2012)construct a sample using 15-minute intraday return values of the Istanbul Stock Exchange (ISE-100) index from the beginning of September 2007 to the end of 2009 to investigate how short selling and volatility differ during trading sessions. The conclusions illustrates that short selling activity differs significantly not only between different sessions of the day, but also trading hours. In a Polish study, Strawiński and Ślepaczuk (2008) used EMH to test the day-of-theweek, and intraday effects for which they used 5-min returns for the period 2003 to 2008, finding stock returns significantly and positively higher at the end of session.
Eyuboglu, Eyuboglu, and Yamak (2016) examine the existence of both intra-day effect and day of the week effect using the aggregate index and 23 subindexes of Borsa Istanbul over the period 2005 to 2015. The findings confirmed the intra-day effect for all the sub-indexes tested in the study, for instance, 19 sectors have negative returns on Wednesdays, particularly, on afternoon sessions, while most sectors (around 16 sectors) have positive returns on Thursdays but in morning sessions. Regarding the day of the week effect, the empirical evidence documents this effect for only two subindexes.
Harris (1986)provides empirical evidence from NYSE over the period 1981 to 1983, reporting higher stock prices in the first 45 and last 5 minutes of trading, except Mondays, consistent with findings ofThaler (1987), Dimson (1988) , and Levy (2002) , although Camino (1996) found returns higher in the first hour of trading except Mondays and Wednesdays, and higher in the first and last 15 minutes. The tendency for prices to rise at opening and closing of trading is supported byWood, McInish, and Ord (1985) , Coroneo and Veredas (2006) and Brooks et al. (2003) . A recent study byBerkman, Koch, Tuttle, and Zhang (2012), using a large sample of 3000 US firms during the period 1996 to 2008, testing the role of attention as a potential source of investor sentiment, results finding that stock returns tend to be higher at opening of trading for high market value firms and those whose stock value is difficult to estimate.
Illustrating patterns inconsistent with EMH, a study by Branch and Ma (2015) involving a large sample of US firms over a long period from 1994 to 2010, notes that when stock prices deviate from fair value principles this leads to mispricing, and give examples of significant negative relationships between overnight and intraday returns. Muravyev and Ni (2016) investigate the day-night effect for US S&P 500 index options: option returns tend to be negative overnight but have positive intraday returns, overnight negativity being at least partly due to volatility, tail risk, and other market conditions, whereas the positive effect during the trading day could be explained as option prices being exposed to higher volatility during the trading day, while Abhyankar, Ghosh, Levin, and Limmack (1997)describe stock returns as trading in a U-shaped pattern, dipping in the mid-day. Tissaoui (2012) reports that trading volume, return volatility and liquidity profiles all follow a U-shaped pattern within the trading day on the Tunisian Stock Exchange.
In this study, we investigate whether stock returns follow a certain pattern during the trading hours and therefore propose the following hypothesis:
H1: Mean returns in ASE are significantly different across the two trading hours.
Since we split the trading hours into four sessions, we propose the following sub hypotheses:
H1a: Mean returns in ASE are significantly different in first half of the first trading hour (10: 00-10: 30).
H1b: Mean returns in ASE are significantly different in the second half of the first trading hour (10:30-11:00).
H1c: Mean returns in ASE are significantly different in the first half of the second trading hour (11:00-11:30).
H1d: Mean returns in ASE are significantly different in the second half of the second trading hour (11:30-12:00).
SAMPLE AND METHODOLOGY

Sample
Our study sample comprises all the listed companies on Amman Stock Exchange (ASE) over the period Dec. 2005 to Dec. 2006 , and includes all the listed companies in the first and the second markets in the banking, industrial, service and insurance sectors, but focuses however on the firms described as the most active in the market. Active trading can be defined in different ways such as trading days, trading size or volume of transactions (al-Abed & Al-Khouri, 2006) . In the present study, trading days were used to determine the most active companies on ASE, which trades from 10:00 am to 12:00 midday five days a week (Sunday-Thursday). For the purpose of the study, each trading hour was split into two periods as illustrated below: D1: 10:00-10:30, D2: 10:30-11:00, D3:11:00-11:30 D4: 11:30-12:00.
In order for a company to be included in the sample, it was required to meet the following criteria: First, the company should have been listed on ASE before 1/1/2005 and it should not be delisted or suspended during the study period i.e., Dec. 2005 to Dec. 2006 . Second, at least 50% of the company's contracts should be executed in the trading day. Finally, during the study period, the company should not take any actions that affect stock trading, such as merger or stock split. Our final sample consists of 22 listed companies in three main sectors, namely the banking, service, and manufacturing sectors. We should note that the insurance sector was excluded from the study sample due to its comparatively inactive trading profile compared with the other sectors. The banking sector represents 43% of our final sample, the service sector 47%, and the industrial sector only 10%, since this sector is very active with huge amounts of data available for each company, thus limiting us to a manageable number of companies from the industrial sector. Data were collected from the ASE information centre, in addition to annual reports of the ASE. Table 1 provides us with statistical figures of trading volume for the first and second markets in ASE. As seen in Table  1 
R t = ln P t -ln P t-1 ……..… (1)
Where ln P t is the natural logarithm of ASE price index at time (t), ln P t-1 is the natural logarithm of ASE price index at time (t-1).
Following French (1980) , Gibbons and Hess (1981) we use a test to account for average return differences across the trading hours. R it: is the return calculated using equation (1) б 2 it : is the conditional variance at period t. dt: is a dummy variable for time interval so we have D1,D2,D3,D4 as we have four intervals for the two trading hours. D1 take the value (1) for the first interval in the first trading hour and zero otherwise. Similarly, D2 take the value (1) for the second interval in the first trading hour and zero otherwise. D3 and D4 follow the same pattern for the second trading hour.
RESULTS AND FINDINGS
In this section, we present our results. Table 3 summarizes the results for the four periods during the 2-hour trading time. Again, we split the trading hours into four periods, dividing each trading hour into two periods as follows: D1: 10:00-10:30, D2: 10:30-11:00, D3:11:00-11:30 D4: 11:30-12:00.
In addition, we present our results according to industry, as our sample was constructed from the manufacturing, banking and service sectors. Table 3 provides the results for stock returns during the trading hours in Amman Stock exchange using GARCH model. Table 3: Main Results  This table presents According to the figures in Table 3 , our main hypothesis, which states that mean returns in ASE are significantly different across the two trading hours, is confirmed. As we can see in the three sectors, the returns vary across trading hours.
In the first interval i.e., D1, the stock returns are higher for manufacturing firms and lower for banks, while no effect was found for the service sector. These results lead us to accept our first sub-hypothesis, which states that mean returns in ASE are significantly different in the first half of the first trading hour (10: 00-10: 30). Our findings also reveal that in the second half of the first trading hour, stock returns are lower for manufacturing firms but higher for banking and service firms. These figures lead us to accept our second subhypothesis, which states that mean returns on ASE are significantly different in the second half of the first trading hour (10:30-11:00). The findings for the first trading hour are, to some extent, in line withHarris (1986), Thaler (1987) , Dimson (1988 ), Camino (1996 , Brooks et al. (2003) , Coroneo and Veredas (2006) and Berkman et al. (2012) , which all support the finding that stock returns tend to be higher at the beginning of the first trading hour. Table 3 indicates that in the first half of the second trading hour, there is weak evidence that stock returns for manufacturing firms are lower, however, no differences in stock returns are found for either the banking or service firms. Regarding the closing time, the results shows that the second half of the second trading hour (11:30-12:00) is mixed for the three sectors. The effect is negative for manufacturing firms, insignificant for banking firms and positive for the service sector.
CONCLUSION AND RECOMMENDATIONS
This study provides empirical evidence illustrating the relationship between hourly trading and stock returns on Amman stock exchange. The effect of hourly trading times on returns was clear in all three sectors during the two trading hours. However, the effects vary in terms of actuality, direction and industry as explained in the previous section. Based on their analysis, the researchers offer the following recommendations for investors in ASE. Regarding the banking sector, particularly, investors can buy stocks during the first half of the first hour, and sell them during the second half of the first trading hour. For the manufacturing firms, investors can sell their stocks during the first half of the first trading hour, whereas they can buy them during the second half of the first hour and during the second trading hour. Finally, investors are advised to sell service firms stocks during the second half of the first hour, and the second half of the second hour. It should be noted here, that the difficulty of coping with the vast amount of data generated constituted one of the main limitations of this study.
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